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I: 



NH(C^^r-<f^V-COOR 

HjN N 



^nJ6 0-lfi?lSE3S[» Ri&ifi> Cio^S- C MO 5?»0 



/ — COOCH 2 




V ^—\_J 




-CH 



3 



2. $qftjpJ3l# 1 ^fiE«llfc^4», ^M^E^^WT^^H: 

COO—/ \ — L\ COOCH 2 CH 3 




7. #fcjflJ3M*6J?r&3f$*. £4frffi£^Jffi£i*3t3&4&£A- 
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TMfflfflffl CPPI), ¥£ESm-£&^> HUMfro 

%mmm* ¥ awe-Efts*, ^ms^ffun^ffym^. 



pylori), m^mtmcE. coii) mm\^^^^^^^^ 

MllS ->h£3$t!fe#J ^GUHfetft • (Neu, Science, 257 : 1064- 1 073 , ( 1 992)) 

192 9 ^mMim*, m^EBW^a isow^*.. 

#jR^VLAI£> &^%rtfl&&MM (Ly° n 311(1 Skurray, Microbiol. Rev,, 
51:88-134,(1987)) . -jftifc*. ft&fflf&J&«£-fe*n**g[ 

# ( (Chopra etal., Antiirucrob Agents Chemother., 41:497-503, (1997)); #1 
( Nicolaou et al., Scientific American, 48-52 May (2001)). ^.Umm 03* 

6<I^o i«?S«i#JIBi*««f«KWJC«!l. 

#yPrWSt£* " g SifeACl^ (Associated Press New, 

July25,2001)o z^flS^^EfiHRttT^tftai. E&M£**W§a»W 

#J RNA (rRNA) ^Pft^ RNA (mRNA) 6tl^-^o "#F*l^i£ 
CIVET) ft§r&7Mil&$r^ p K i£^&7fcf|g*^W&^0<> ^ 
*h -^fiW^MM^^tfi^^^*^^ (Jasny et al., 



l 



Science, 286:443-4^ 0999) . ^ & mM , 

W^RDNAW^^^^w); Irisawa et al., Bio,. 
Irisawa et al., Biol. Pharm Bull. 16-6 £nzyme 
Pharm . Bull., 16:1211-1215 09935 Kato 4 (1992) md 

g . 25 . 37 {1994) ; Ka,o et **fl**S*» 

NHCH 2 — \_/ 

H2N 

6 Warren *> 

Lancet, 1:1273-1275 (1983)). m ^ mm m®& . 

**L*?£iJ£ asai*******- 

(— onal ABe-^ on ^ ^ of exogenic 
Organization, uyo«> ri 

1994^, *BSK®«* Wln in nc ulcer disease: 

HTH consensus develop^, p^.n H^o ^^j, 
disease. (JAMA, ^^(^W 80-90% 

• XHMMWa** 11 ** * , Tancet 352:1595 (1998)). » 



^ n m&to, mm® 



n & 0-1 R^ggr r ^ „ 



, ^IStttt^^T^H^lH: (NE-2001) 



1 

H 2 N 



H2N 



^nSO-lWSE*. R£B£U C M0 ^S> C,.io^3£ff 

coocH 2 - — — CH3 



MttSife. tte^JJHfttifc****^^^*™' (NE-2001) 

H 2 N 

2^1| M PH04»tfSl#^®ffe^»«aBI !S ^' DNA ** 
ffl 2 «W4t-fr4» (NE-2001) ttttSsnWtfcW^S- 



&xmm. "mm* mmmmm, mtoM&Mtfi. timm&ufcw 

jE#tt&T^l^JIHmW. {M^MWJftlAM^ Ol57 ft, 



mmtitte ctlc), mi&^mmmtB&mte chplo. 

Nogrady Medicinal Chemistry A Biochemical Approach, Oxford University 
Press, New York, pages 388-392 (1985))» , 

jt&jmMpi&±TX*pmffi&&, #M.-f&%3.'j> 70%, vtm%m'j> 
80%, Hft;*Md>90%, Stt^M^95%+aiRio 



n o 



£'Ji£0Jlo (J^Biochem, 11:1726 (1972)) o 

^ NH(CH 2 >r~^ ^ — COOR 

0~O~ cooch 2 _Q_ CH3 
±^^^WWT^^III(NE-2001) 




COOCHz € } CH 3 



5fcfe*!i#. Mia, ^mna&m. mm. mm, mm, mm 
m^m, mmm. m&m, ffwmmm%}*stmo 33-^0^, 
m, wnn&mm, M^mmm^im 0 
c mmumm^m 

ifti$w»fiHi« dna ^m^mmmm^±wm^ffy^m 



HN 



^ NH(CH^n-^~^— COQR 



i—Cw'&cM, C,— C l0 %r£s%Q 
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pylori genomic strains 26695 and J99, mouse model H. pylori Sydney strain, 
H. pylori P466 carrying sialyl Lewis X, and H. pylori UA915 expressing 
Lewis B classification of H. pylori ^polysaccharides into glycotype 
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14: Peek et ai., Helicobacter pylori strain-specific genotypes and 
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59(24):6 124-31. 
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16- Enroth et al., Occurrence of resistance mutation and clonal 
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in gastric antrum. Helicobacter. 1999 Mar; 4(1 ):28-32. 
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■ • {% 

i«ri associated gastritis in mice is «" 
.S^anDoometaUHeHcobac.erpy^- 

hostaI , d strainspec if ic. Infe« — » » ^ „ cm ^shortly 

19: van Door* : ^—> « py^on strain. Clm Ex P 
after infection with a CagA < 

Immunol. 1999Mar;115(3) * 2 " , haracteriza tionandinterstrain 

M: D : t s : ISSS^ from 1116 sydney sttain (SS1) 

«?*»«« ^ ^ '^ oxiciUin) „ * K • T (—e 
(clarithromycin) , H • ' j GariSt roenterol Hepatol.10 

( Gaschwantler et al. . 

(7):579-82.(1998)>. ffl *atIBtt*«««^«««* n * 



u 



DNA MPm^mi J2X 

HN /=\ 

7 — nh(ch 2 *h( \— COOR 
^>-COOCH 2 _Q_ CH3 



Htttt, «E*«*l+*iJBfl6fl.*« A ^ KT ^ sjC m (NE . 2001) 




JOOCHg- /~~\ 




-CH 3 
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Mmmmm^o mm^uym^m^m^ &&&&&&& 

/XM^KMo ffljmVX^Wtt&ffl (formulatory agents) pRM 

^, H@#*!J 5,736,154; 6,197,801 Bl; 5,741,511; 5,886,039; 5,941,868; 
6,258,374B1;#1 5,686,102 #f&it#J° 

(Remington's Pharmaceutical Sciences.) 
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falfak&i)k lmlSJ 2000mlo mM&Wstti&MM* 
&Tl£«; «E3&Wflt»T, Jtoftftft^— ^#-#£*&¥±Rr& 

f mnm 

mnwiti^-m^nvc^, £3MfrM& nmooi rtk». ^#14 



HO^MQ^COOH C " 30H - HO^Q-C00CH 3 

H 2 S0 4 



HC> 0~* Q-COOCH3+ H 3 C-^^-CH 2 OH' 



CH 3 ONa 



toluene, reflux 



H <K>-Q- 



|? H /=\ 1. NaOH uifj h / ss= \ 

CH 3 O-C-NH2-H2S0 4 + HOOO^ ^-(C^JnN^ - >-N-(CH 2 )n-4 >~CO0HHa 

2. HQ H 2 N ^— ^ 



n=0,l 



pyridine x==/ NH 



r 



n=0.l 

b. Lower alkyi 
C. Aryl 
etc 



J 
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'hphoo HPLcy&m, Mt-Ttft&M* Siisra. 

#, ft ~ & W P£ 7(1 & SB * - feittt^ ZORBAX ODS 

( 4.6*250mm) , $ft*ft*B3j fF&/7jC=90: 10 (0.1%£&), «j*7 
lmL/min, MJ^-fc^J 254nm„ 

#fW$SrftJy*J HPLC to MS Hit* PE API 2000 LC/MS/MS 

4-(4-¥^i£)-4'-%^&;£-4-EF^g§ (carboxvlate) ffj-£f£ 
4 -^^-4'-^^-4-^^@M 

£SWftWA4#?ffifl«J5fcftil&*Mfi&^+» iPA21.4g (0.1 
mol) 4-(4-gi$)f¥K. ^^500mLo $&&q2mL*fc5Kg, ^[UtfrL 
72 <Mtf. 3fit&*fi^»^, M^IJ^Mf?? 100mL + . 

jsinmmtiL io-i5min, #zm* ^fcrnm, n 4-¥i-4'«^$-4- 

fcBLM*¥, #PA 9.0g(40.0mmol) 4-¥g-4-3g2£#3M- I P&B§, 
24.4(200.0mmol)4-¥S=W, 1.0g(4.0mmol)¥S?^^n 20.0ml ¥3£, £ 
ft^frfi^T. 2.5 />ftfo &fija$Bfi], ^HiBlA 20.0nd ¥ 

3£, UJlfl!rffiSJS^J*W¥#. ^4PM^, JwA 10ml ZJMD 

40g£Ktf|MpH=5, #miT#UI, MSE^MSIjI*^ 4-¥*W. 

»Bfe#iil#7.3g 0**71%). 

'H-NMR(500MHz,CDCl 3 ): 52.35(s, 3H), 5.35(s, 2H), 6.90(d, 2H), 
7.15(d, 2H), 7.35(d, 2H), 7.50(d, 2H), 7.60(d, 2H), 8.10(d, 2H) 

4-M££3f£ 3% ^ PS & ff? ^ J& 
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4j ^S^^72ml 2N NaOH *»A 20.0g(0.14mol)¥*# 
«*S*?R«I 2NNaOH 140ml »««. *******'7ri*^ 

LC/MS=194 (M+H) 

^ JS ^ff it ^3 6ml 2KH a OH«*PA 10 .0 g (0.0 7 mol) W 
70ml2NNaOH MS«. «*«T#«d*. »S^* 

i°-°g 67%) ° 

LC/MS=180 (M+H) 

+ ¥ »S, 2.3 j£(0.010mol) 4-I¥«*¥iSRt"« 

Zf^im (50ml) »*« (50ml) JJ'^ 
ShM** **4-«» 2.9B(^* 55%). 

^n5tol ^+jHAMag(PU)10 B »l) 4-<«^B-4 
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>'£S*B8. 2.2 £(0.010mol) 4-II$fiaitlD 4.1 % 
;0.020mol)DCC fi«J*??« fMT « 48 'hBtM, fcta&B***^. 
fc^^S^' «&£@#J3 0.1NHC1»« (50ml) %\ZM (50ml) 

3.0g(W 60%). 
LC/MS=482(M+H) 

£ 150ml nfcue^iPA 1.0g(0.011mol) 3£Ih 2.3 £(0.01 mol) 4-I¥ 
¥K&Ka^"4.1 ^(0.020mol) DCC ^iST»48 <h 

8*. aS&R*****^. «?fcjSK£SF. ^^HWBO.lNHCliM 
(50ml) *hS, ffi£Sl#». KM» #7KM8#&£ 20ml. fctiftj**^ 

2.3g(»75%)o 
LC/MS=269(M+H) 

4-aEg-4'-BI«ggBfrBB ftftft 

^ 150ml ntteS+^PA l.Og(O.Ollmol) 2.2 ^(O.Olmol) 4-IS 

^¥^&^S^n 4.1 3£(0.02mol) DCC, ^SiST4» 48 Wo 
**»*U§. ^IK^S^F, *W2Efcfc@#E 0.1N HQ** (50ml) 

75%)o 

LC/MS=255(M+H) 

£ 150ml Btt^^iOA 1.7g(0.01mol)4-M^»» 2.3 ^(O.Oimol) 4- 
H)H¥S^¥m^&^ 4.1 j£(0.02mol) % DCC T£MT$L 

w 48 /hw. i±«&****w§, mwm%M*> m o.in hci #*r 

(50ml) fflZJEfei*. ^7K^^M20ml, £t 

tfl^^ft^^Wft/^Wtti***^. ^ 4-(4-^^*)-4'-il¥S^ 
2.5g(i|fe* 65%). LC/MS=346(M+H) 
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# 150ml PttP^MnA 1.7g(0.01mol)4-*£$$&. 2.2 ^(O.Olmol) 4- 
UlM^ 4.1 j£(0.02mol) % DCC ^ ^?&T» 
48*8*. i±«»*^«F«lB, mmMZtm.^, ffi0.1NHCl?M(50ml) 

y&m&mfc* mz>tm&. bsb. #tkm«#&m 20ml, aa^s 

H l# J ffl^pg^/#^M^ffip D p,#4-(4-^S)-4'-MS^¥mil^^ 
2.6g(i« 70%) o LC/MS=332(M+H) 

£ 150ml Ptt^JPA l.lg(0.01mol)4-¥S^m, 2.3 3£(0.01mol)4- 

4.1 3£(0.02mol) DCC ^$&T$# 
48*11*. «|^*^^,^M^M^, JH0.1NHC1** (50ml) 

t&m&nw, RTMmsk. bs^» ^tkm^s 20ml, fcHSj*^ 

Aft, ^#^^/#m^^ffip a p, 4-(4- 4'-M¥»¥M 
fe^&2.4g(i«75%)<, LC/MS=284(M+H) 

# 150ml PtfcP^^iPA l.lg(0.01mol)4-¥S*»»2.2^(0.01mol> 4- 
flltt*^¥^feK^ 4.1(0.02mol)^ DCC tfy&ft-fc T&WiTfflfr 48 

'M. i$mmttmwm> mmmstm^, mo.wncmm csomi) 
t&mm&mWr mzMffife* Mfe> 20ml, fctag/^g 

2.2g(&¥ 73%)o LC/MS=270(M+H) 

1. HH^J 4,348,410 

2. 33 #(1985) 652 

3. mm&&&.& mm^m ^i4M»± 

-Win, (PH01) ^4feXt^ja*F*^-K:«l*J^fflWlCso>200iiM. 

4-¥^S (PH02), 4-ZLS5M (PH03) , 4-&T3^ (PH04) ft 
A-W&k (BP01) W^RWft+ICso^SlJ^OO^SI 167, SI 45, 



,a 26 U M. f ^ Wf, J^i^i W^ffl^^ Plf ^C® Ktisawa et al„ 
Biol Pharm. Bull., 16:1211-1215 (1993); and Kato et al., J. Enzyme 
Inhibition 8:25-37 (1994))o ^i6feM£*J&fflir> 

*B^]ltt C&2). 2«^1ff> S^^^#/^4-^S (BPOl) ffi 



IC 50 C n 



S^InlCso Ki CUM) 



PHOl 
PH02 
PH03 
PH04 
PH05 
PH06 
BP01 
BP02 



2,4-~^t^ 
2,4,6-H^ 

2- 



M) 


( vi M) 




>200 


>200 


110 


>200 


>200 


78 


167 


>200 


' 48 


45 


38 


64 


92 


62 


46 


44 


35 


273 


26 


17 


54 


74 


83 


187 



PHOl 



PH03 o-^ch^ 167 

PH04 4-<&-T3£g°-0- c * !> ^* 45 
BP01 4-&*g o-O-O 26 



90 
40 





tfF0 


1 


5 


X 


i 


IC 50 


ICioo 


IC 50 


ICioo 


IC 50 


ICioo 


>200 


>200 


151 


>200 


128 


>200 


>200 


>200 


47 


120 


48 


120 


129 


>200 


15 


50 


14 


50 


26 


50 


3.4 


15 


2.9 


10 


4 


10 


0.6 


2 


0.4 


1.5 



*A. &R***tattt«l**. 8WTPH04 
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<ft*fflM£-£o (a), ^m^g^[ 3 H]W^A#fs]Pi 5 ft&mM- 

wiBio (b) m (o, m&ninft&£'W\iE-3om+3oft&&mo p, 
m^wmm^mm^mmmm^ m&, phm 27um 

_t. PH04 OTEBt, P, Q> Rl» R2^iJ^ 15, 15, 15 

ft 10 WW PH04 #£Bt, DNA ^J&^Sft^E 30 DNA 

tSMP^^J 65 Rl ^ 15 #£t«3£-|£?!l 35 3Ht • <b), USSS In 

t^lW^^^/fc^ Boc-Val-Pro-Arg-NH-Mec fM^SfF^Ji^ 
^4^$!lIiJ^JK^fi§§^I£(Kato et al., Eur. J. Biochem., 210:1007-1014 

(i992». mvtmm*-f&8L> $&zmcM&-. sa^^t 2sso 

fe, ®M% 15%. gfcttifti&^fi^J 66kDa, 4.9 o ti^ftiS PH, 

bum, ai#^jaff«se»ft"*A^4»JKseB>ffftfiraftifflw» 

ft4-AKI*WA» GMCHA *S£*!&X*gfi 

DNA »&Jj6*&;fcfir (S2£) (Kato et al., Biol.Pharm. Bull., 
16:552-557 (1993))., WR, DNA -£-^^£r IsABin A 4-<&T3£S 

(pho4) flf^4»,^nfl**feaii6^ai» m«T— ifeana^ai®^. ^ 

DNA tfj%%m&> &R& GMCHA ^WI^'JfMffjfE^ . 

am*^ttiifiaBi*s6* ]ta »' ewa6H * , P rica£H * Bra " pries 

A(Jiang et al., J. Biochem., 124:980-985 (1998)) . tt+fe«tfH* 



f£fflm^fflf|ij^0£te^^^(lrisawa et al., Biol. Pharm. Bull., 
16:1211-1215 (1993)).* ^i^^fMf B J- Se»In^S6»lh 

NR-2001 ffj^tt 

SS&BJtoirffc^ NE-2001 4-(4-?S^S)-4'-[I¥I$¥ 

M"J7/L^<M*f 9 ftlfil&nflttim (ATCC43504, ATCC43629, 
ATCC43526, ATCC43579, ATCC49503, ATCC51110, ATCC51652, 
ATCC51653, ATCC51932) ittft'MWJMt (MIC) (|ag/ml), NE-2001 
tfy%L'bfflffltfc]& (MIC) MO. 10 £ij0.48|ag/ml„ ^^E^S*. 



s£3 





MIC ?£BI(ng/ml) 


NE-2001 


0.10-0.48 




0.01-0.08 


m 


0.01-0.90 




0.65-2.45 



m 2 mWik-er®} NE-2001 Mffi*n«fiMfe/8#^ra*&T CM. 
0 .15 Si 2.50«WE/*7IO SS^Wt^ 168 <hltt. S 2M^tttft 

NB-200lS^«®W«:ftn«a!*^. 1.25*^y*?H2l±*S. 
3 /jNBt rt^!lBJpJJAL6tJ^0oNE-2OOl S^^WSMtSW PH?aII(pH 
3-7) rt, ^Wttftn*Jfe«^ <JEffl3). K3.«£&*+pH&# 
T, NE-2001 WJnC^n*S38l0#ffl - 

«£X* NE-2001 M^&tttt^£W5^8i*JG.*4. 
g(^0 .30 $j 1.20 T» ffi***t*l3Wt NE-2001 ^ttffc 
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4. ne-2001 M^miri&^mm 





NE-2001 KM 
(Hg/ml) 


mm 


ATCC43504 


0.30 
0.60 
1.20 


< 3.4xl0 _8 
<3.4xl0 8 
<3.4xl0' 8 



j&tfrt&UHm NE-2001 %--Mm®mm%$i, ^m^rrwm 

NE-2001 2000 <$J& 0.5 0 /o¥»f^^Vg»Jfi<jS^J*)^4T, 



NE-2001 (^5) 

^ 5. J^ftjfi NE-2001 *jvML6«& 





'MR/Slc: ddY/6^ 




nag 








5 


LD 30 (mg/kg) 


>2000 
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«. w $ » a 



*? — — i Tu i i 

If (13ff^ £ 0iya|Ui/|Oujd)* 




TTTf 



ii * * * * ' ■ — i — J— > 1 -J? 



iii i i nn i 

<WI6 t oi/ , n o, /i oa " I > 





Mix**) Yg^«fte £ J cWW^ouinoi/iouKi) &&*g5 



i 




2 




pH5 



pH 3 + M.% (1 .4mmol/ml) 




0. 25 0. 5 1 




1 3 6 24 



• MM ■ 0.l5iig/ml ▲ 0.31)jg/mJ 
O 0.62ng/ml □ 1.25ng/ml A 2.50ng/ml 

3 



3 



